Galectin-3/MAC-2, Ras and PI3K activate complement receptor-3 and scavenger receptor-AI/II mediated myelin phagocytosis in microglia.
The removal of degenerated myelin is essential for repair in Wallerian degeneration that follows traumatic injury to axons and in autoimmune demyelinating diseases (e.g., multiple sclerosis). Microglia can remove degenerated myelin through phosphatidylinositol-3-kinase (PI3K)-dependent phagocytosis mediated by complement receptor-3 (CR3/MAC-1) and scavenger receptor-AI/II (SRAI/II). Paradoxically, these receptors are expressed in microglia after injury but myelin is not phagocytosed. Additionally, Galectin-3/MAC-2 is expressed in microglia that phagocytose but not in microglia that do not phagocytose, suggesting that Galectin-3/MAC-2 is instrumental in activating phagocytosis. S-trans, trans-farnesylthiosalicylic (FTS), which inhibits Galectin-3/MAC-2 dependent activation of PI3K through Ras, inhibited phagocytosis. K-Ras-GTP levels and PI3K activity increased during normal phagocytosis and decreased during FTS-inhibited phagocytosis. Galectin-3/MAC-2, which binds and stabilizes active Ras, coimmunoprecipitated with Ras and levels of the coimmunoprecipitate increased during normal phagocytosis. A role for Galectin-3/MAC-2 dependent activation of PI3K through Ras, mostly K-Ras, is thus suggested. An explanation may thus be offered for deficient phagocytosis by microglia that express CR3/MAC-1 and SRAI/II without Galectin-3/MAC-2 and efficient phagocytosis when CR3/MAC-1 and SRAI/II are co-expressed with Galectin-3/MAC-2.